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0DWHULDOVHOHFWLRQLQFRQYHQWLRQDOFRQVWUXFWLRQSURMHFWVFRQFHQWUDWHRQYDULRXVFULWHULD+RZHYHU
VXVWDLQDEOHFRQVWUXFWLRQPXVWWDNHLQWRDFFRXQWRIHPERGLHGHQHUJ\RIPDWHULDOVGXULQJPDWHULDO
VHOHFWLRQZKLFKLVUDUHO\DGGUHVVHGE\FRQVWUXFWLRQSURIHVVLRQDOV$QDO\VLVRIHPERGLHGHQHUJ\RI
FRQVWUXFWLRQ PDWHULDOV LV LPSRUWDQW DV LQFUHDVH LQ HQHUJ\ FRQVXPSWLRQ ZLOO LQGLUHFWO\ WULJJHU D
VHULHVRIFROOLVLRQVOHDGLQJWRLQVWDELOLW\RIWKHHQYLURQPHQW7KHUHIRUHWKLVUHVHDUFKVWXG\DLPVDW
GHYHORSLQJDIUDPHZRUNIRUVHOHFWLRQRIPDWHULDOVEDVHGRQHPERGLHGHQHUJ\DQGRWKHULGHQWLILHG
PDLQSDUDPHWHUV7KHVWXG\ZDVFDUULHGRXWEDVHGRQ ILJXUHVUHWULHYHG IURPOLWHUDWXUHVXUYH\DV
ZHOODVRQWKHSHUFHSWLRQVRISURIHVVLRQDOVLQYROYHGLQFRQVWUXFWLRQWKURXJKTXHVWLRQQDLUHVXUYH\
7KHVWXG\FDWHJRUL]HGWKHLGHQWLILHGVLJQLILFDQWPDWHULDOVEDVHGRQILYHPDMRUHOHPHQWVIRXQGDWLRQ
ZDOO URRI IORRU ILQLVKHVDQGGRRUV	ZLQGRZVZLWK WZRPDWHULDOV SHU HDFKDQG HYDOXDWHG WKHLU
SHUIRUPDQFHEDVHGRQ WKHSDUDPHWHUVRIHPERGLHGHQHUJ\SULFHGXUDELOLW\DQGPDLQWDLQDELOLW\
$FFRUGLQJWRHPSLULFDOILQGLQJVPRVWRIWKHVHOHFWHGPDWHULDOVRIWKHVDPHHOHPHQWKDYHSHUIRUPHG
LQVLPLODUPDQQHURQWKHVHOHFWHGSDUDPHWHU+RZHYHU LQVRPHVHOHFWHGPDWHULDOVWKHUHVXOWVIRU
HPERGLHGHQHUJ\KDVDVLJQLILFDQWGLIIHUHQFHZLWKWKHLUFRXQWHUSDUWVZKLFKKDGDQLPSDFWRQWKH
RYHUDOOVFRUHRIWKRVHPDWHULDOV)XUWKHUHYHQWKRXJKHPERGLHGHQHUJ\SDUDPHWHUUDQNHGODVWLQ
WKH LPSRUWDQFH ZHLJKWLQJV WKH SDUDPHWHU LV RI DFFHSWDEOH VLJQLILFDQFH ZKLFK FDQ KDYH D KXJH
LPSDFWRQPDWHULDOVHOHFWLRQ8OWLPDWHO\IUDPHZRUNIRUPDWHULDOVHOHFWLRQZDVGHYHORSHGZLWKWKH
DLGRI UHVHDUFK ILQGLQJVZKLFK FRPSULVHVRI IRXU FRPELQDWLRQVRI HDFKRI WKH VHOHFWHGPDWHULDOV
ZLWK HDFK RWKHU LQ WHUPV RI WKHLU SHUIRUPDQFH RQ HDFK LQGLYLGXDO SDUDPHWHU DQG RQ RYHUDOO
SHUIRUPDQFH 
.H\ZRUGV(PERGLHG(QHUJ\0DWHULDO6HOHFWLRQ6XVWDLQDEOH&RQVWUXFWLRQ
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7KHLQFUHDVHGQXPEHURIFRQVWUXFWLRQDFWLYLWLHVZRUOGZLGHKDVHIIHFWHGVHYHUHO\RQWKHVWDELOLW\RIWKH
HQYLURQPHQW 7KLV KDV OHG WR WKH HQKDQFHG FRQFHUQ RI WKH SURWHFWLRQ RI HQYLURQPHQW LQ ZKLFK
FRQVWUXFWLRQDFWLYLWLHVWDNHVSODFHZKHUHVXVWDLQDEOHFRQVWUXFWLRQKDVEHHQKDLOHGDVDZD\IRUZDUGWR
HUDGLFDWHDGYHUVHLPSDFWVRQHQYLURQPHQW+XVVHLQ7KRXJKWKHUHLVQRDJUHHPHQWDVWRZKDWLV
PHDQWE\VXVWDLQDELOLW\LWKDVEHHQLQWHUSUHWHGDVHQVXULQJDGRSWLRQDQGPDLQWHQDQFHRIFRPPXQLWLHV
DQG ORFDORUJDQL]DWLRQV WRFRSHZLWK IXWXUH FKDOOHQJHVZKLOHDFKLHYLQJ VHWREMHFWLYHV %UDFKWHWDO
 $EHQD\DNH  GHVFULEHV VXVWDLQDEOH EXLOGLQJV DV HQHUJ\ DQG HQYLURQPHQWDOO\ HIILFLHQW
EXLOGLQJV SURYLGLQJ HFRQRPLF HQYLURQPHQWDO DQG VRFLDO EHQHILWV RYHU WKH ZKROH EXLOGLQJ
HQYLURQPHQWZKLOHSURWHFWLQJDQGLPSURYLQJWKHQHHGVRIIXWXUHJHQHUDWLRQ
6XVWDLQDELOLW\ LQ EXLOW HQYLURQPHQW KDV EHHQ WKH FKRLFH RI PRVW DUFKLWHFWV GHYHORSHUV DV ZHOO DV
DXWKRULWLHVDOODFURVVWKHZRUOGLQRUGHUWRWDFNOHWKHHQYLURQPHQWDOLPSDFW0DVWRU$FFRUGLQJ
WR *UDFH  WKHUH DUH VR PDQ\ HQYLURQPHQW DVVHVVPHQW PHWKRGV DYDLODEOH WR HYDOXDWH WKH
HQYLURQPHQW VXVWDLQDELOLW\ RI WKH SURMHFW ,Q FRQWH[W RI WKH DODUPLQJ UDWH RI HQHUJ\ FRQVXPHG LQ
 
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
YDULRXVVHFWRUVEXLOGLQJGHVLJQVDSDUWIURPWKHLUVWUXFWXUDODQGIXQFWLRQDOUHTXLUHPHQWVDOVRQHHGWR
EHSODQQHGDQGGHVLJQHGIRUHQHUJ\FRQVHUYDWLRQ.ULVKQDNHGDU
 /,7(5$785(5(9,(:
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&RQVWUXFWLRQ SURMHFWV XVXDOO\ FRQVXPH ODUJH DPRXQWV RI PDWHULDOV SURGXFH WRQV RI ZDVWH DQG FDQ
LQYROYHWKHZHLJKLQJRIWKHSUHVHUYDWLRQRIKLVWRULFDOO\VLJQLILFDQWVWUXFWXUHVDJDLQVWWKHVWURQJGHVLUH
IRUQHZDQGPRGHUQGHVLJQV.KHHO7KHUHIRUHDFFRUGLQJWR5RSHUDQG%HDUGEXLOGLQJV
DQG FLYLO LQIUDVWUXFWXUH DUH FRQVLGHUHG WR EH SUHVHQWLQJ D GLIILFXOW FKDOOHQJH LQ WKH ILHOG RI
VXVWDLQDELOLW\GXHWRWKHLUSURIRXQGLPSDFWXSRQWKHHQYLURQPHQW
$FFRUGLQJ WR &DUVZHOO DQG 6PLWK  6FKHQGOHU HW DO  DQG 86 'HSDUWPHQW RI (QHUJ\
WKHEXLOWHQYLURQPHQWDFFRXQWVIRUQHDUO\WZRWKLUGVRIHOHFWULFLW\FRQVXPSWLRQRYHURQHWKLUG
RI SULPDU\ HQHUJ\ XVH DQG FORVH WR RQHKDOI RI JUHHQKRXVH JDV HPLVVLRQVZLWKLQ WKH8QLWHG6WDWHV
)XUWKHUPRUH:DONHU HW DO  KDV VWDWHG WKDW WKH FRQVWUXFWLRQ DFWLYLW\ ZRUOGZLGH FRQVXPHV 
ELOOLRQWRQVRIUDZPDWHULDOVDQQXDOO\%XLOGLQJVDOVRFRQVXPHDTXDUWHURIDOOWKHZRRGKDUYHVWHGDV
VWDWHGE\5RSHUFLWHG5RSHUDQG%HDUGDQGDUHUHVSRQVLEOHIRUSURGXFLQJSHUFHQWRI
FKORURIOXRURFDUERQVDQGLQGLUHFWO\SHUFHQWRI&2DQGSHUFHQWRIWKHODQGILOOZDVWH:DONHUHW
DO
7KHUHIRUH ZKHWKHU LW LV FRQVWUXFWLRQ RU RSHUDWLRQ EXLOW HQYLURQPHQW KDV EHFRPH D EURDGHU JOREDO
FRQFHUQDVEXLOGLQJVDUHPDMRUFRQWULEXWRUVWRJOREDOHQYLURQPHQWDOLVVXHVZLWKFRQVHTXHQWLPSDFWV
RQWKHQDWXUDOHQYLURQPHQW$VGLVFXVVHGE\:\DWWHWDODQG1HZHOORUJDQL]DWLRQVDQG
VSHFLILFDOO\EXLOWHQYLURQPHQWSURIHVVLRQDOVWKHPVHOYHVFOHDUO\KDYHDUROHWRSOD\LQWKHGHYHORSPHQW
RI WHFKQRORJ\DQG LQQRYDWLRQV LI WKH\DUH WR VXVWDLQ WKHLUEXVLQHVVRSHUDWLRQ IRU WKH ORQJWHUP7KH
JUHDWHVWRSSRUWXQLW\IRUDQRUJDQLVDWLRQWRUHYLHZWKHHQYLURQPHQWDOSHUIRUPDQFHRILWVEXLOWDVVHWVLV
DWWKHLQLWLDOGHVLJQDQGSURFXUHPHQWVWDJHV:DONHUHWDO
7KXV:DONHUHWDODOVRVXJJHVWVWKDWPRUHDSSURSULDWHVXVWDLQDEOHGHVLJQVROXWLRQVQHHGWREH
GHYHORSHGZKLFKUHGXFHWKHXVHRIUDZPDWHULDOVDQGDGGUHVVHVWKHLVVXHVRIIXWXUHPDLQWHQDQFHDQG
UHSODFHPHQW F\FOHV WKURXJK WR HYHQWXDO GHFRPPLVVLRQLQJ DQG GLVSRVDO 7KHUHIRUH EHWWHU DWWHQWLRQ
PXVWEHJLYHQDVVXVWDLQDEOHGHYHORSPHQWLVXQDWWDLQDEOHZLWKRXWVXVWDLQDEOHEXLOGLQJV/DLDQG<LN
 6XEVHTXHQWO\ D VXVWDLQDEOH EXLOGLQJ RU JUHHQ EXLOGLQJ GHVLJQ IRFXVHV RQ LQFUHDVLQJ WKH
HIILFLHQF\ RI UHVRXUFH XVH ZKLOH UHGXFLQJ EXLOGLQJ LPSDFWV RQ KXPDQ KHDOWK DQG WKH HQYLURQPHQW
GXULQJ WKH EXLOGLQJ
V OLIHF\FOH WKURXJK EHWWHU GHVLJQ FRQVWUXFWLRQ RSHUDWLRQ PDLQWHQDQFH DQG
UHPRYDO:LNLSHGLD
7\SLFDOO\EXLOGLQJVDUHGHVLJQHGWRPHHWEXLOGLQJFRGHUHTXLUHPHQWVZKHUHDVJUHHQEXLOGLQJGHVLJQ
FKDOOHQJHVGHVLJQHUVWRJREH\RQGWKHFRGHVWRLPSURYHRYHUDOOEXLOGLQJSHUIRUPDQFHDQGPLQLPL]H
OLIHF\FOHHQYLURQPHQWDO LPSDFWDQGFRVW*RZUL7KLVKDV OHDG WR WKHFRQWLQXRXVDVVHVVPHQW
DQGPRQLWRULQJIURPWKHSODQQLQJGHVLJQVWDJHXSWRWKHFRPSOHWLRQRIFRQVWUXFWLRQIRUGHFODULQJD
EXLOGLQJDVD³JUHHQEXLOGLQJ´0DODUWKDPLO$VDUHVXOWVHYHUDOJUHHQEXLOGLQJUDWLQJV\VWHPV
KDYH EHHQ GHYHORSHG WR REMHFWLYHO\ HYDOXDWH HQHUJ\ DQG HQYLURQPHQWDO SHUIRUPDQFH RI EXLOW
HQYLURQPHQWV-D\DVLQJKH
  (0%2',('(1(5*<
6XVWDLQDEOHGHYHORSPHQWLVDSDWWHUQRIUHVRXUFHXVHWKDWDLPVWRPHHWKXPDQQHHGVZKLOHSUHVHUYLQJ
WKHHQYLURQPHQW:LNLSHGLD6LQFHFRQVWUXFWLRQPDWHULDOVXVHUHVRXUFHVRIDFRXQWU\DSURSHU
VHOHFWLRQ RI PDWHULDOV LV WKXV LPSRUWDQW IRU VXVWDLQDEOH GHYHORSPHQW 7KHUHIRUH DVVHVVPHQW RI
HQYLURQPHQWDOEXUGHQVDVVRFLDWHGZLWKGLIIHUHQWFRQVWUXFWLRQPDWHULDOVXVHGIRUEXLOGLQJVLVQHFHVVDU\
LQRUGHUIRUGHFLVLRQPDNHUVWRVHOHFWHQYLURQPHQWDOO\EHQLJQPDWHULDOV$EH\VXQGDUDHWDO
7KH6HFRQG:RUOG&RQVWUXFWLRQ6\PSRVLXP
±-XQH&RORPER6UL/DQND

,QWHJUDWLRQRIVHYHUDOIDFWRUVVXFKD
RI D PDWHULDO DQG WKXV KHOSV LQ VH
GHFLVLRQPDNLQJDSSURDFK$EH\VXQ
HQYLURQPHQWDO LPSDFW UHODWHG WR F
5HVHDUFK2UJDQL]DWLRQ$FFR
YDULRXVLQWHUSUHWDWLRQVUHQGHUHGE\
TXLWHXQFOHDUDVDOOWKHVHGHILQLWLRQV
LQFOXGHGLQHPERGLHGHQHUJ\DQDO\V
HPERGLHGHQHUJ\RIPDWHULDOVDQGH
HQHUJ\ RI PDWHULDOV RQO\ %DVLFDOO\
WUDQVSRUWPDQXIDFWXUHLQVWDOODWLRQ
RIHQHUJ\FRQVXPSWLRQDQGFDUERQH
7KH )LJXUH  UHSUHVHQWV WKH SURSR
LQGXVWU\ FRQVXPHV KLJK HQHUJ\ 7K
SURGXFWV LQ HQYLURQPHQWDO WHUPV 0
HQHUJ\ZLOOFRQWULEXWHWRGDWDDQGLQ
LQGLUHFWDQGGLUHFWFRQWULEXWLRQV'L[
)LJXUH86%XLOGLQJ(
  6,*1,),&$1&(2)(0%2',(
$FFRUGLQJ WR &URZWKHU  DQG
DVVXPHGWKHRSHUDWLQJHQHUJ\RIDE
+RZHYHUFXUUHQWUHVHDUFKKDVGLVSU
DVLJQLILFDQWSURSRUWLRQRIWRWDOOLIHF
(PERGLHGHQHUJ\ LVH[SHQGHGRQFH
HQHUJ\ DFFUXHV RYHU WKH HIIHFWLYH
DFFRPSOLVKHG PRUH RSWLPDOO\ ZLWK
ZKLFK DUH DYDLODEOH PRUH UHDGLO\
UHGXFHG E\ SUHIHUULQJ ORZ HQHUJ\
5HVHDUFK 2UJDQL]DWLRQ  KDV
FRQWDLQHGLQDEXLOGLQJLV±WLP
7KH EXLOGLQJ PDWHULDO SURGXFWLRQ
FRQVXPSWLRQ7KHUHIRUHHPERGLHGH
HQHUJ\ 7LZDUL  &RQVHTXHQW
FRQWHQWVRIEXLOGLQJPDWHULDOVFRXOG
HPERGLHGHQHUJ\PDWHULDOVEXWDOVR
HQHUJ\XVHDQGFDUERQGLR[LGHGLVFK
6RFLR(FRQRPLF6XVWDLQDELOLW\LQ&RQVWUXFWLRQ



VHQYLURQPHQWDOHFRQRPLFDQGVRFLDOSURYLGHV
OHFWLQJ VXLWDEOH PDWHULDOV IRU EXLOGLQJV WKURXJ
GDUDHWDO(PERGLHGHQHUJ\ LVRQHVXF
RQVWUXFWLRQ PDWHULDOV &RPPRQZHDOWK 6FLHQWLI
UGLQJWR0LOOHUWKHWHUP³HPERGLHGHQH
GLIIHUHQWDXWKRUVDQGLWVSXEOLVKHGPHDVXUHPHQW
UHSUHVHQWGLIIHUHQFHVRIRSLQLRQDERXWWKHV\VWHP
LV7KHUHDUHWZRZD\VLQZKLFKHPERGLHGHQHUJ\
PERGLHGHQHUJ\RIEXLOGLQJ7KLV UHVHDUFKIRFX
 WKH HQHUJ\ FRQVXPHG LQ SURGXFWLRQ UDZ P
LVFDOOHGWKH³HPERGLHGHQHUJ\´RIWKHPDWHULDOD
PLVVLRQV'L[LWHWDO
UWLRQ RI HQHUJ\ XVHG E\ GLIIHUHQW LQGXVWULHV Z
HUHIRUH LW LV DQ LPSRUWDQW SDUDPHWHU IRU FRPSD
HQ]LHV DQG0XQHHU  3URSHU DFFRXQWDE
IRUPDWLRQQHHGHGWRFUHDWHDQHQHUJ\HFRQRP\
LWHWDO
QHUJ\8VH&RPSDULVRQ6RXUFH&ROHDQG.HUQDQ
'(1(5*<
 3XOOHQ HW DO  PDMRU HQGHDYRUV IRU HQH
XLOGLQJWREHPXFKKLJKHUWKDQWKHHPERGLHGHQH
RYHQWKLVDVVXPSWLRQDQGIRXQGWKDWHPERGLHGHQ
\FOHHQHUJ\
 LQ WKH LQLWLDOFRQVWUXFWLRQVWDJHRIDEXLOGLQJ
OLIH RI WKH EXLOGLQJ 2SHUDWLRQDO HQHUJ\ FRQVH
 HQHUJ\ HIILFLHQW DSSOLDQFHV DQG DGYDQFHG LQV
6DUWRUL DQG +HVWQHV  %XW HPERGLHG HQ
 LQWHQVLYH PDWHULDOV &RPPRQZHDOWK 6FLHQWLI
GHPRQVWUDWHG WKDW LQ GHYHORSHG FRXQWULHV WKH
HVWKHDQQXDORSHUDWLRQDOHQHUJ\QHHGHGIRUWKHE
 LQGXVWU\ LV UHVSRQVLEOH IRU  SHUFHQW RI
QHUJ\UHVXOWVDUHFULWLFDOIRUQDWLRQDODQGJOREDO
O\ D PRGHVW NQRZOHGJH DQG DZDUHQHVV RI WKH
HQFRXUDJHWKHXVHRIQRWRQO\SURGXFWLRQDQGGH
WKHLUSUHIHUHQFHDPRQJFRQVWUXFWLRQGHVLJQDQG
DUJH'LQJ
DQRYHUDOOSLFWXUH
K D PXOWLFULWHULD
KPHDVXUHRI WKH
LF DQG ,QGXVWULDO
UJ\´LVVXEMHFWWR
VDUHIRXQGWREH
ERXQGDULHVWREH
FDQEHDQDO\VHG
VHVRQHPERGLHG
DWHULDO H[WUDFWLRQ
QGLVWKHFRQFHUQ
KHUH FRQVWUXFWLRQ
ULQJPDWHULDOV RU
LOLW\ RI HPERGLHG
WKDWDFFRXQWVIRU

UJ\ FRQVHUYDWLRQ
UJ\RIDEXLOGLQJ
HUJ\DFFRXQWVIRU
ZKLOHRSHUDWLRQDO
UYDWLRQ FRXOG EH
XODWLQJ PDWHULDOV
HUJ\ FDQ RQO\ EH
LF DQG ,QGXVWULDO
HPERGLHG HQHUJ\
XLOGLQJ
WKH ZRUOG
V IXHO
VWUDWHJLFSODQVIRU
HPERGLHG HQHUJ\
YHORSPHQWRIORZ
LQGXVWU\WRFXUE
7KH6HFRQG:RUOG&RQVWUXFWLRQ6\PSRVLXP6RFLR(FRQRPLF6XVWDLQDELOLW\LQ&RQVWUXFWLRQ
±-XQH&RORPER6UL/DQND




'XH WR WKH VLJQLILFDQFH RI HPEHGGHG HQHUJ\ RI PDWHULDOV VHYHUDO JUHHQ UDWLQJ V\VWHPV KDYH DOVR
LGHQWLILHGHPEHGGHGHQHUJ\DVDQLPSRUWDQWFULWHULRQLQJUHHQFHUWLILFDWLRQ
 (0%(''('(1(5*<,1*5((1%8,/',1*5$7,1*6<67(06
$V GLVFXVVHG HDUOLHU JUHHQ EXLOGLQJV KDYH EHFRPH D IODJVKLS RI VXVWDLQDEOH GHYHORSPHQW VHYHUDO
JUHHQEXLOGLQJUDWLQJV\VWHPVKDYHEHHQGHYHORSHGWRREMHFWLYHO\HYDOXDWHHQHUJ\DQGHQYLURQPHQWDO
SHUIRUPDQFHRI WKHVRFDOOHGJUHHQEXLOW HQYLURQPHQWV6LQFH WKHVH UDWLQJV\VWHPVDUHHPSOR\HG IRU
FRQVWUXFWLRQ ZRUNV WKURXJKRXW WKH ZRUOG IRU HYDOXDWLRQ RI VXVWDLQDELOLW\ LW ZRXOG EH EHQHILFLDO WR
LGHQWLI\ WKH UHFRJQLWLRQ JLYHQ WR HPERGLHG HQHUJ\ LQ WKHP 7KHUHIRUH WKH HPERGLHG HQHUJ\
VLJQLILFDQFH LQ JUHHQ EXLOGLQJ UDWLQJ V\VWHPVRI GHYHORSHG FRXQWULHV QDPHO\/(('DQG%5(($0
DQG6UL/DQNDQ*5((16/DUHGLVFXVVHGKHUH
/($'(56+,3 ,1 (1(5*< $1' (19,5210(17$/ '(6,*1 ± 1(: &216758&7,216
/(('1&±81,7('67$7(6
7KH/(('UDWLQJV\VWHPDWWHPSWVWREDODQFHWKHQHHGWRUHGXFHERWKHPERGLHGHQHUJ\DQGRSHUDWLQJ
HQHUJ\RIEXLOGLQJV:KHWKHUDQHZRUUHQRYDWHGEXLOGLQJ/(('HQFRXUDJHVUHGXFWLRQLQHPERGLHG
HQHUJ\WKURXJK
x 8VHRIVDOYDJHGDQGUHF\FOHGFRQWHQW
x 5HXVHRIPDWHULDOV
x &RQVWUXFWLRQZDVWHPDQDJHPHQW
x 5HGXFHWUDQVSRUWLPSDFWE\XVHRIUHJLRQDODQGUDSLGO\UHQHZDEOHPDWHULDOV
x 3URYLGLQJSRLQWVIRUGHVLJQLQJEXLOGLQJGXUDELOLW\
&DUSHQWHU
%8,/',1* 5(6($5&+ (67$%/,6+0(17 (19,5210(17$/ $66(660(17 0(7+2'
%5(($0±81,7('.,1*'20
$FFRUGLQJ WR%XLOGLQJ5HVHDUFK(VWDEOLVKPHQW %5(($0 LGHQWLILHV WKDW LW LV LPSRUWDQW QRW
RQO\WRFRQVLGHUWKHUDZPDWHULDOVXVHGEXWDOVRWKHHPERGLHGHQHUJ\XVHGWRFUHDWHHDFKHOHPHQWLQD
EXLOGLQJ
%5(($0GRHVWKLVE\UHZDUGLQJ
x 0DWHULDOVZLWKDORZHPERGLHGHQHUJ\LH
$
UDWHGLQWKH*UHHQ*XLGHWR6SHFLILFDWLRQ
x %XLOGLQJVZKHUHSDUWRUDOORIDQH[LVWLQJEXLOGLQJLVEHLQJUHXVHGLHUHIXUELVKPHQWSURMHFWV
x 5HVSRQVLEO\UHVRXUFHGPDWHULDOV
x 8VHRIUHF\FOHGPDWHULDOV
%XLOGLQJ5HVHDUFK(VWDEOLVKPHQW
*5((16/5$7,1*6<67(0)25%8,/7(19,5210(17
7KH*5((16/UDWLQJV\VWHPDOVRDWWHPSWVWRUHGXFHERWKHPERGLHGHQHUJ\DQGRSHUDWLQJHQHUJ\RI
EXLOGLQJVWKURXJK
x 8VHRIVDOYDJHGDQGUHF\FOHGFRQWHQW
x 5HXVHRIPDWHULDOV
x &RQVWUXFWLRQZDVWHPDQDJHPHQW
x 5HGXFHWUDQVSRUWLPSDFWE\XVHRIUHJLRQDODQGUDSLGO\UHQHZDEOHPDWHULDOV
x %XLOGLQJVZKHUHSDUWRUDOORIDQH[LVWLQJEXLOGLQJLVEHLQJUHXVHG
x 'HVLJQLQJHQHUJ\HIILFLHQWEXLOGLQJV
*UHHQ%XLOGLQJ&RXQFLORI6UL/DQND

7KH6HFRQG:RUOG&RQVWUXFWLRQ6\PSRVLXP6RFLR(FRQRPLF6XVWDLQDELOLW\LQ&RQVWUXFWLRQ
±-XQH&RORPER6UL/DQND




 6,*1,),&$1&(2)(0%2',('(1(5*<)250$7(5,$/6(/(&7,21,165,/$1.$
6XVWDLQDEOHGHYHORSPHQWVKRXOGEHWKHWKHPHIRUDOOGHYHORSPHQWSURMHFWVDVSHU5LR'HFODUDWLRQLQ
RIZKLFK6UL/DQNDLVDVLJQDWRU\FRXQWU\)XUWKHU6UL/DQNDKDVFRPPLWWHGLWVHOIWRWKHFRQWURO
RI VXEVWDQFHV WKDW GHSOHWH WKH R]RQH OD\HU DFFRUGLQJ WR WKH 0RQWUHDO 3URWRFRO RI  DQG WKH
HPLVVLRQVRIJUHHQKRXVHJDVHVDFFRUGLQJWRWKH.\RWR3URWRFROLQ,QWKLVFRQWH[WDVVHVVPHQWRI
HQYLURQPHQWDO EXUGHQV DVVRFLDWHG ZLWK GLIIHUHQW FRQVWUXFWLRQ PDWHULDOV XVHG IRU EXLOGLQJV LV
FRPSXOVRU\IRU6UL/DQND$EH\VXQGDUD%XWIRUWKHWLPHEHLQJDERYHDVVHVVPHQWVDUH\HWWR
EHDFFRXQWHGLQDSURSHUPDQQHU
(PERGLHGHQHUJ\LVRQHZD\WRPHDVXUHWKHHQYLURQPHQWDOLPSDFWVRIFRQVWUXFWLRQ6LQFHHPERGLHG
HQHUJ\FRQFHUQVDERXWWKHHQHUJ\LQSXWIRUFRQVWUXFWLRQLWZRXOGEHEHQHILFLDOWRLGHQWLI\WKHVRXUFHV
DQGW\SHVRIHQHUJ\XVHGIRUYDULRXVDFWLYLWLHVWRVWXG\WKHLPSDFWDQGVLJQLILFDQFHRIHQHUJ\LQWKH6UL
/DQNDFRQWH[W
7KHGRPHVWLFVHFWRUDQGPDQXIDFWXULQJLQGXVWULHVLQ6UL/DQNDPRVWO\XVHHOHFWULFDOHQHUJ\VXSSOLHG
E\WKHQDWLRQDOSRZHUVXSSO\ZKLFKKDVDPL[RIHOHFWULFLW\PDLQO\WKHUPDOJHQHUDWHGE\EXUQLQJRLO
DQGK\GUR&H\ORQ(OHFWULFLW\%RDUG)RUWUDQVSRUWDOVRWKHPDMRUHQHUJ\VRXUFHLVIRVVLOIXHO
LHJDVROLQHRUGLHVHO7KHUHIRUHLWFDQEHLGHQWLILHGWKDWHQHUJ\IRUPDQXIDFWXUHRIPDWHULDOVDQG
EXLOGLQJFRQVWUXFWLRQLVPDLQO\IURPIRVVLOIXHOV
$FFRUGLQJWR8QLWHG1DWLRQV(QYLURQPHQW3URJUDPLWLVZHOONQRZQWKDWZLWKEXUQLQJRIIRVVLO
IXHOV HPLVVLRQV DUH UHOHDVHG WR WKH HQYLURQPHQW DQG WKLVPD\ KDYH D JUHDW SRWHQWLDO IRU LQFUHDVLQJ
JOREDO ZDUPLQJ DFLGLILFDWLRQ QXWULHQW HQULFKPHQW SKRWRFKHPLFDO VPRJ IRUPDWLRQ HWF 2XW RI WKH
DERYH VLJQLILFDQW HQYLURQPHQWDO LPSDFWV DIIHFWLQJ WKH 6UL /DQND DUH QXWULHQW HQULFKPHQW DQG
DFLGLILFDWLRQ*OREDOZDUPLQJPD\DOVRKDYHDQHIIHFWDV6UL/DQNDLVDQLVODQGLQWKH,QGLDQ2FHDQ
%DVHGRQWKHDERYHGLVFXVVLRQVLQFUHDVHLQHQHUJ\XVHRIFRQVWUXFWLRQZLOOLQGLUHFWO\WULJJHUDVHULHV
RIFROOLVLRQVOHDGLQJWRLQVWDELOLW\RIWKHHQYLURQPHQWLQWKHLVODQGQDWLRQ7KHUHIRUHE\LGHQWLI\LQJDQG
UHGXFLQJ WKH HPERGLHG HQHUJ\ IRU FRQVWUXFWLRQ DQG PDWHULDOV WKH LPSDFW RI HQHUJ\ XVH RQ WKH
HQYLURQPHQWFDQEHUHGXFHGH[WHQVLYHO\
(YHQWKRXJKDVSHFLILFJXLGHOLQHKDVEHHQGHYHORSHGWRFDWHUWKHQHHGVRIWKH6UL/DQNDQFRQVWUXFWLRQ
LQGXVWU\\HWLWKDVQRWEHHQZHOOHVWDEOLVKHG%XLOGLQJSURIHVVLRQDOVDUHDOVRLQFRQIXVLRQLQWHUPVRI
HPERGLHGHQHUJ\7KHUHIRUHDSURSHUDQGZHOOJXLGHGHYDOXDWLRQFULWHULRQLVQHHGHGWREHHVWDEOLVKHG
IRU PDWHULDO VHOHFWLRQ LI VXVWDLQDEOH FRQVWUXFWLRQ LV WR EORRP PRUH HIIHFWLYHO\ ZLWKLQ WKH ORFDO
FRQVWUXFWLRQ LQGXVWU\+HQFH WKLV UHVHDUFKDLPVDW GHYHORSLQJD IUDPHZRUN IRU VXVWDLQDEOHPDWHULDO
VHOHFWLRQEDVHGRQHPERGLHGHQHUJ\RIPDWHULDOV
 0(7+2'2/2*<
&RQVWUXFWLRQRIDEXLOGLQJUHTXLUHVYDVWQXPEHUVRIGLIIHUHQWW\SHVRIUHVRXUFHVLQGLIIHUHQWTXDQWLWLHV
2XW RI WKLV YDVW QXPEHU RI UHVRXUFHV FRQVWUXFWLRQ PDWHULDOV SOD\V D YLWDO UROH DV WKH\ GLUHFWO\
FRQWULEXWHV WRWKHSK\VLFDOH[LVWHQFHRIWKHVWUXFWXUH7KHUHIRUH LWZRXOGEH OHVV IHDVLEOHWR LGHQWLI\
DQGHYDOXDWHWKHHPERGLHGHQHUJ\IDFWRURIHDFKDQGHYHU\PDWHULDOVXVHGIRUFRQVWUXFWLRQSURMHFWV7R
IDFLOLWDWH WKLV UHVHDUFK LW LV QHFHVVDU\ WR LGHQWLI\ WKH VLJQLILFDQWPDWHULDOV XVHG LQ WKH FRQVWUXFWLRQ
LQGXVWU\WRGD\,QRUGHUWRDFKLHYHWKLVWDVNVHYHUDOVLPLODUFRQVWUXFWLRQSURMHFWVZHUHVHOHFWHGZKHUH
WKHVH SURMHFWV ZLOO DFW DV D VDPSOH WR UHSUHVHQW WKH WRWDO FRPPHUFLDO FRQVWUXFWLRQ SURMHFWV LQ WKH
&RORPERGLVWULFW
7KH EDVLV IRU LGHQWLI\LQJ WKH VLJQLILFDQWPDWHULDOVZDV E\ XVLQJ LQSXW SHUFHQWDJHV LGHQWLILHG IRU WKH
FDOFXODWLRQRISULFHIOXFWXDWLRQV7KHVHLQSXWSHUFHQWDJHVDUHFDOFXODWHGIRUWKHSURMHFWE\FRQVLGHULQJ
WKHFRVWFRQWULEXWLRQRILQGLYLGXDOLQSXWWRWKHFRQVWUXFWLRQSURMHFW7KHUHIRUHWKHVHSHUFHQWDJHVFDQEH
LGHQWLILHG DV D UDWLRQDO DQG DSSURSULDWH PHWKRG IRU LGHQWLI\LQJ WKH VLJQLILFDQW PDWHULDOV IRU
FRQVWUXFWLRQ
7KH6HFRQG:RUOG&RQVWUXFWLRQ6\PSRVLXP6RFLR(FRQRPLF6XVWDLQDELOLW\LQ&RQVWUXFWLRQ
±-XQH&RORPER6UL/DQND




7KH IROORZLQJ WDEOH 7DEOH  VKRZV WKH PDMRU LQSXW SHUFHQWDJHV REWDLQHG IURP VL[ FRQVWUXFWLRQ
SURMHFWV)RUWKHHDVHRIFODULILFDWLRQWKHPDWHULDOVDUHVRUWHGEDVHGRQWKHGHVFHQGLQJDYHUDJHYDOXH
RIWKHLULQSXWSHUFHQWDJHVWRWKHSURMHFW
7DEOH&DWHJRUL]DWLRQRI6LJQLILFDQW0DWHULDOV%DVHGRQ,QSXW3HUFHQWDJHV
0DWHULDO
3U
RMH
FW

3U
RMH
FW

3U
RMH
FW

3U
RMH
FW

3U
RMH
FW

3U
RMH
FW

$YHUDJH
5)6WHHO       
&HPHQW       
$OXPLQLXP'RRUV	:LQGRZV       
6WHHO:RUN       
)RUPZRUN3ODQNV       
6DQG       
)ORRUWLOHV&HUDPLF3RUFHODLQ       
&OD\URRIWLOHV       
0HWDO       
%ULFN       
$VEHVWRVVKHHWURRI       
7LPEHU'RRUV	:LQGRZV       
*ODVV       

6LQFH LGHQWLILFDWLRQ RI WKH HPERGLHG HQHUJ\ GLVWULEXWLRQ GHHPHG WR EH EHQHILFLDO FRQVLGHUDWLRQ RI
HPERGLHG HQHUJ\ RI PDWHULDOV EDVHG RQ PDMRU HOHPHQWV RI WKH EXLOGLQJ VWUXFWXUH ZLOO EH PRUH
FRQYHUVDQW$VDUHVXOWWKHVLJQLILFDQWPDWHULDOVLGHQWLILHGHDUOLHUZLOOEHFDWHJRUL]HGEDVHGRQVHYHUDO
NH\HOHPHQWVRIWKHEXLOGLQJV
7KHFDWHJRUL]DWLRQZLOOFRQVLVWRINH\PDWHULDOIRUWKHHOHPHQWDORQJZLWKDOWHUQDWLYHVIRUFRPSDULVRQ
)RUWKLVVWXG\WREHIHDVLEOHWKHQXPEHURIPDWHULDOVVHOHFWHGIRUIXUWKHUHQHUJ\DQDO\VLVDVVKRZQLQ
7DEOH  QHHGHG WR EH OLPLWHG DQG FHUWDLQ HOHPHQWV ZLOO FRQVLVW RI PDWHULDO QRW EDVHG RQ WKH
VLJQLILFDQFHOLVWEXWDVFRPPRQO\XVHGPDWHULDOVIRUFRPPHUFLDOFRQVWUXFWLRQLQ6UL/DQND7DEOH
DOVR VKRZV WKH FRPSDULVRQ RI HPERGLHG HQHUJ\ SHU .J ZKLFK ZHUH DYDLODEOH WKURXJK SUHYLRXV
UHVHDUFKDUWLFOHV
(QHUJ\ ZDV FUHGLWHG GXULQJ WKH FDOFXODWLRQV RI HPERGLHG HQHUJ\ RI PDWHULDO IRU WLPEHU DV 
ILUHZRRGDWWKHHQGRIOLIH7KHHQHUJ\RIYLQ\OWLOHVZDVFDOFXODWHGE\LQFOXGLQJRIIVKRUHHQHUJLHVDV
9LQ\OWLOHVKDYHWREHLPSRUWHGIURP,QGLD:LUHFXWEULFNDQGKROORZFRQFUHWHEORFNVZHUHFRQVLGHUHG
IRUZDOOV
$V WKLV UHVHDUFK DLPV DW GHYHORSLQJ D IUDPHZRUN IRU VHOHFWLRQ RI VXVWDLQDEOH PDWHULDO EDVHG RQ
HPERGLHGHQHUJ\YLHZVRIYDULRXVSURIHVVLRQDOLQYROYHGLQWKHFRQVWUXFWLRQSURMHFWVLQ6UL/DQNDQHHG
WREH HYDOXDWHG7RDLG WKDWSXUSRVHTXDQWLWDWLYHDSSURDFKKDVEHHQ LGHQWLILHG DV WKHPRVW VXLWDEOH
UHVHDUFKDSSURDFK4XDQWLWDWLYHDSSURDFKWHQGVWRUHODWHWRSRVLWLYLVPDQGVHHNWRJDWKHUIDFWXDOGDWD
,WVWXGLHVUHODWLRQVKLSVEHWZHHQIDFWVDQGKRZVXFKIDFWVDQGUHODWLRQVKLSVDFFRUGZLWKWKHRULHVDQGWKH
ILQGLQJVRIDQ\UHVHDUFKH[HFXWHGSUHYLRXVO\)HOORZVDQG/XL


7KH6HFRQG:RUOG&RQVWUXFWLRQ6\PSRVLXP6RFLR(FRQRPLF6XVWDLQDELOLW\LQ&RQVWUXFWLRQ
±-XQH&RORPER6UL/DQND




7DEOH&DWHJRUL]DWLRQRI6LJQLILFDQW0DWHULDO%DVHGRQ%XLOGLQJ(OHPHQWV(PERGLHG(QHUJ\&RPSDULVRQV

0-.J 0-P0-P
)RXQGDWLRQ  
5XEEOH  0-P
&RQFUHWH  0-P
:DOO  
%ULFN  0-P
%ORFN  0-P
)LQLVKHVIORRU  
&HUDPLF3RUFHODLQWLOH  0-P
9LQ\O7LOH  0-P
'RRUVDQG:LQGRZV  
7LPEHU  0-P
$OXPLQLXP  0-P
5RRI  
$VEHVWRVVKHHW  0-P
&OD\WLOH  0-P

6RXUFH$EH\VXQGDUD
'DWD UHTXLUHG IRU WKH UHVHDUFK ZHUH FROOHFWHG XVLQJ D ³4XHVWLRQQDLUH 6XUYH\´ (YDOXDWLRQ RI
HQYLURQPHQWDO VXVWDLQDELOLW\ ZLOO QRW EH WKH RQO\ FULWHULRQ LQ EXLOGLQJ XS IUDPHZRUN IRU PDWHULDOV
PDWHULDO VHOHFWLRQ IRU WKH PRGHUQ GD\ EXLOGLQJV 7KHUHIRUH LQ DGGLWLRQ WR WKH HPERGLHG HQHUJ\
SDUDPHWHUVHYHUDORWKHUSDUDPHWHUVKDGWREHLQFOXGHGWRWKHHYDOXDWLRQSURFHVVWRPDNHWKHRXWFRPH
RI WKLV UHVHDUFKERWKHQYLURQPHQWDOO\DQGHFRQRPLFDOO\ VXVWDLQDEOHFRQVLGHULQJ WKH WRWDO OLIH OLQHRI
WKHFRQVWUXFWLRQSURMHFW&RQVHTXHQWO\IRXUSDUDPHWHUVZHUHVHOHFWHGWRHYDOXDWHWKHSHUIRUPDQFHRI
WKHPDWHULDOVZKLFKLQFOXGH
x (PERGLHGHQHUJ\
x 3ULFH
x 'XUDELOLW\
x 0DLQWDLQDELOLW\
'XUDELOLW\LVWKHDELOLW\RIPDWHULDOVWRHQGXUHZKLOHPDLQWDLQDELOLW\LVWKHHDVHZLWKZKLFKDPDWHULDO
FDQ EH PDLQWDLQHG 7KH TXHVWLRQQDLUH VXUYH\ IDFLOLWDWHG WKH UHVSRQGHQWV WR SHUIRUP SDLU ZLVH
FRPSDULVRQV RQ WKH VHOHFWHG SDUDPHWHUV DQG WRSURYLGH WKHLU MXGJPHQWZLWK UHJDUG WR HDFK VHOHFWHG
PDWHULDOV SHUIRUPDQFH FRQVLGHULQJ HDFK SDUDPHWHU $QDO\WLFDO +LHUDUFKLFDO 3URFHVV $+3
3ULRULWL]DWLRQ WRRO VFRULQJ PHWKRGV ZDV XVHG IRU WKH SDLU ZLVH HYDOXDWLRQ RI SDUDPHWHUV ZKLOH WKH
UHVSRQGHQWVZHUHUHTXLUHGWRJLYHWKHFUHGLWVDVDSSURSULDWHRQDVFDOHRIWRIRUWKHHYDOXDWLRQRI
PDWHULDOSHUIRUPDQFHZLWKUHJDUGWRSDUDPHWHUV
7KHTXHVWLRQQDLUHFRQVLGHUHGWKHYLHZVRISURIHVVLRQDOV WKXVPDNLQJWKHLQGLYLGXDOSURIHVVLRQDOWKH
VXEMHFW RU XQLW IRU DQDO\VLV 7KH SRSXODWLRQ IRU WKH VWXG\ FRQVLVWHG RI LQGLYLGXDOV SHUWDLQLQJ WR
GLIIHUHQWSURIHVVLRQVUHODWLQJ WR WKHILHOGRIFRQVWUXFWLRQ7KHTXHVWLRQQDLUHZDVGLVWULEXWHG WR WKLUW\
QXPEHUV RI SURIHVVLRQDOV SHUVRQDOO\ DV ZHOO DV YLD HOHFWURQLF PDLO RXW RI ZKLFK RQO\ WZHQW\ ILYH
UHVSRQGHG
'DWDFROOHFWHG WKURXJK WKHTXHVWLRQQDLUH VXUYH\ZHUHDQDO\]HG LQ VHYHUDO VWDJHV)LUVWO\$+3 WRROV
ZHUH XVHG WR DQDO\]H WKH GDWD IRU SULRULWL]LQJ WKH SDUDPHWHUV RI PDWHULDO HYDOXDWLRQ 3DUDOOHO WR
SULRULWL]DWLRQ RI SDUDPHWHUV WKH VFRUHV JLYHQ WR HDFKPDWHULDO ZLWK UHJDUG WR WKHVH SDUDPHWHUVZDV
HYDOXDWHGE\WDNLQJWKHPHDQYDOXHV7KHUHDIWHUWKHGHULYHGPHDQYDOXHVZHUHQRUPDOL]HGWRUHGXFH
UHGXQGDQF\DQGVWDWLVWLFDOHUURUV
7KH6HFRQG:RUOG&RQVWUXFWLRQ6\PSRVLXP6RFLR(FRQRPLF6XVWDLQDELOLW\LQ&RQVWUXFWLRQ
±-XQH&RORPER6UL/DQND




1RUPDOL]DWLRQ RI PHDQ YDOXHV ZDV GRQH E\ FRQVLGHULQJ WKH SHUIRUPDQFH RI HDFK SDUDPHWHU ZLWK
UHJDUGWRWKHHOHPHQW7KHUHIRUHDQRPDOLHVZLOOEHGHFRPSRVHGE\FRQVLGHULQJWKHYDOXHRIDFHUWDLQ
PDWHULDOV SHUIRUPDQFHZLWK WKH UHJDUG WR WKH SHUIRUPDQFH RI WKH VDPHSDUDPHWHU RQ WKH DOWHUQDWLYH
PDWHULDORIWKHVDPHHOHPHQWLQDFFRUGDQFHZLWKHTXDWLRQ(T
ݔ ൌ  ܺܽܺܽ ൅ ܾܺ ൈ ͳͲ
(T
[  1RUPDOL]HGPHDQYDOXH
;D  0HDQYDOXHRIPDWHULDO
;E  0HDQYDOXHRIDOWHUQDWLYHPDWHULDO

:KHQLWFDPHWRQRUPDOL]DWLRQRIYDOXHVIRUHPERGLHGHQHUJ\DVOLJKWO\GLIIHUHQWHTXDWLRQKDGWREH
XVHGDVPDWHULDOVZLWKKLJKHPERGLHGHQHUJ\UHTXLUHGWREHJLYHQDORZHUVFRUH7KHUHIRUHHTXDWLRQ
(TZDVXVHGIRUWKLVSXUSRVH
    ݔ ൌ ͳͲ െ ௑௔௑௔ା௑௕ ൈ ͳͲ   (T

(YDOXDWLRQRIRYHUDOOSHUIRUPDQFHWKURXJKOLQHDUHTXDWLRQ
)LQDOO\WKHPDWHULDOVZLOOEHHYDOXDWHGDVDZKROHE\GHYHORSLQJDOLQHDUHTXDWLRQ(TZKLFKXVHV
WKHZHLJKWLQJVGHULYHGIURPWKH$+3WRROVDQGQRUPDOL]HGPHDQVFRUHVRIHDFKPDWHULDO7KH
HTXDWLRQLVDVIROORZV
\ PH[HPS[SPG[GPP[P    (T


\  2YHUDOOVFRUHRIWKHPDWHULDO
PH  :HLJKWHGIDFWRUIRUHPERGLHGHQHUJ\
[H  0HDQVFRUHRIWKHPDWHULDORQHPERGLHGHQHUJ\
PS  :HLJKWHGIDFWRUIRUSULFH
[S  0HDQVFRUHRIWKHPDWHULDORQSULFH
PG  :HLJKWHGIDFWRUIRUGXUDELOLW\
[G  0HDQVFRUHRIWKHPDWHULDORQGXUDELOLW\
PP  :HLJKWHGIDFWRUIRUPDLQWDLQDELOLW\
[P  0HDQVFRUHRIWKHPDWHULDORQPDLQWDLQDELOLW\

7KHIROORZLQJ$+3DSSURDFKZDVGHOLEHUDWHGLQRUGHUWRSULRULWL]HWKHOLVWVRIWKHSDUDPHWHUV
 &DUU\LQJRXW3DLUZLVHFRPSDULVRQVDPRQJWKHSDUDPHWHUVRI
x (PERGLHGHQHUJ\
x 3ULFHVRI0DWHULDOV
x 'XUDELOLW\RI0DWHULDOV
x 0DLQWDLQDELOLW\RI0DWHULDOV
 'HYHORSPHQWRI3DLUZLVHFRPSDULVRQPDWULFHV
 'HYHORSPHQWRI1RUPDOLVHGZHLJKWPDWULFHV
:RUNLQJRXWRI&RQVLVWHQF\FDOFXODWLRQV

7KH6HFRQG:RUOG&RQVWUXFWLRQ6\PSRVLXP6RFLR(FRQRPLF6XVWDLQDELOLW\LQ&RQVWUXFWLRQ
±-XQH&RORPER6UL/DQND




 '$7$$1$/<6,6$1'),1',1*6
 (9$/8$7,212),03257$1&(,1',&(6
'(9(/230(172)3$,5:,6(&203$5,62160$75,;
'LIIHUHQWUHVSRQGHQWVKDGSURYLGHGWKHLUMXGJPHQWVDVSDLUZLVHFRPSDULVRQVLQWKHTXHVWLRQQDLUHVDQG
D³5HVXOWDQW´VHWRIMXGJPHQWVDWWULEXWDEOHWRMXGJPHQWRIDOOUHVSRQGHQWVKDGWREHGHYHORSHGWRPDNH
WKHPXVDEOHLQSDLUZLVHFRPSDULVRQPDWULFHV,QRUGHUWRGHYHORSVXFKDUHVXOWDQWVHWRIMXGJPHQWVLW
ZDVUHTXLUHGWRFDOFXODWHWKH³$ULWKPHWLF0HDQ´RIVLPLODUFRPSDULVRQSDLUVLQDOOWKH4XHVWLRQQDLUHV
&DOFXODWLRQ RI DULWKPHWLF PHDQ KDG WR EH FDUULHG RXW LQ D ORJLFDO PDQQHU VLQFH WKHUH ZHUH VRPH
DQRPDOLHV DPRQJ WKH MXGJPHQWV SURYLGHG E\ UHVSRQGHQWV :LWKRXW FRQVLGHULQJ WKLV DQRPDO\ RI
LPSRUWDQFHZLWKLQ VDPHFRPSDULVRQSDLU LI WKH DULWKPHWLFPHDQ LV FDOFXODWHG IRU WKHFRUUHVSRQGLQJ
OHYHOVRILPSRUWDQFHWKHUHVXOWPLJKWQRWEHDGHTXDWHO\DFFXUDWH,QRUGHUWRSUHYHQWVXFKHUURQHRXV
UHVXOWVWKHIROORZLQJSURFHGXUHZDVDGRSWHG
,WKDVEHHQFRQVLGHUHGWKDWDIDFWRU$WREHPRUHLPSRUWDQWRYHUWKHIDFWRU%LQDQ\FRPSDULVRQSDLUDV
D FRQYHQWLRQ $QG ZKHQHYHU D UHVSRQGHQW KDV MXGJHG WKH UHYHUVH WKH ³5HFLSURFDO´ YDOXH RI WKH
FRUUHVSRQGLQJOHYHORILPSRUWDQFHKDVEHHQFRQVLGHUHGIRUPHDQFDOFXODWLRQ6XFKDQDULWKPHWLFPHDQ
RIMXGJPHQWVRIDFRPSDULVRQSDLUZLOOEHLGHQWLILHGDVWKH³5DWLQJ´RIWKHFRPSDULVRQSDLU
7KHFRPSOHWHGFRPSDULVRQPDWUL[LVVKRZQLQ7DEOH0DLQSDUDPHWHUVKDYHEHHQDUUDQJHGLQVDPH
RUGHUDV³5RZKHDGLQJV´DQG³&ROXPQKHDGLQJV´LQWKHPDWUL[5DWLQJRIHDFKFRPSDULVRQSDLUKDV
EHHQHQWHUHGLQWRWKHPDWUL[,QWKHQH[WLQVWDQFHWKHVXPRIHDFKFROXPQZDVFDOFXODWHG
7DEOH3DLU:LVH&RPSDULVRQ0DWUL[RI0DLQ3DUDPHWHUV
&ULWHULD (PERGLHG(QHUJ\ 3ULFHV 'XUDELOLW\ 0DLQWDLQDELOLW\
(PERGLHG(QHUJ\    
3ULFHV    
'XUDELOLW\    
0DLQWDLQDELOLW\    
&ROXPQ7RWDO    

'(9(/230(172)1250$/,=('&203$5,6210$75,;
6XEVHTXHQWO\E\GLYLGLQJHDFKHQWU\RIDSDUWLFXODUFROXPQRIWKHPDWUL[E\WKHVXPRIWKHUHVSHFWLYH
FROXPQ WKH³1RUPDOLVHGFRPSDULVRQPDWUL[´KDVEHHQGHYHORSHG*HWWLQJQRUPDOLVDWLRQFRPSOHWHG
DULWKPHWLF PHDQV $YHUDJHV RI ILJXUHV LQ HDFK URZ ZHUH FDOFXODWHG FRQVHTXHQWO\ REWDLQLQJ WKH
³3ULQFLSOH (LJHQ YHFWRU´ RI WKH PDWUL[ +HQFH WKH DYHUDJHV EHFDPH ³(LJHQ YDOXHV´ RI WKH PDWUL[
(LJHQ YDOXHV FRQVLGHUHG DV ³,PSRUWDQFH ,QGLFHV´ RI UHVSHFWLYH SDUDPHWHUV EDVHG RQ ZKLFK WKH
SULRULWLVDWLRQRIWKHPKDVEHHQFDUULHGRXW7KHFRPSOHWHGQRUPDOLVHGFRPSDULVRQPDWUL[LVVKRZQLQ
7DEOH



7KH6HFRQG:RUOG&RQVWUXFWLRQ6\PSRVLXP6RFLR(FRQRPLF6XVWDLQDELOLW\LQ&RQVWUXFWLRQ
±-XQH&RORPER6UL/DQND




7DEOH1RUPDOL]HG&RPSDULVRQ0DWUL[
&ULWHULD (PERGLHG(QHUJ\ 3ULFH 'XUDELOLW\ 0DLQWDLQDELOLW\
,PSRUWDQFH
,QGLFHV
(PERGLHG
(QHUJ\     
3ULFH     
'XUDELOLW\     
0DLQWDLQDELOLW\     
6XPRIUHODWLYHZHLJKWV 
&216,67(1&<&$/&8/$7,216)250$75,&(6
7KH FRQVLVWHQF\ FDOFXODWLRQV KDYH WR EH GRQH WR PHDVXUH WKH FRQVLVWHQF\ RI MXGJPHQWV PDGH E\
UHVSRQGHQWVZLWKUHJDUGWRPDLQSDUDPHWHUV$VGHVFULEHGLQWKHUHVHDUFKPHWKRGRORJ\DTXHVWLRQQDLUH
KDYLQJ D &5 YDOXH PRUH WKDQ  ZLOO KLQGHU WKH H[SHUW HYDOXDWLRQ DV UDQGRP FDXVLQJ WKH
TXHVWLRQQDLUHWREHUHMHFWHG$FFRUGLQJWRWKH&RQVLVWHQF\FDOFXODWLRQVWKHGHULYHG&5YDOXHZDV
ZKLFKGHSLFWVWKDWWKHH[SHUWVXUYH\FDQEHDFFHSWHG
,03257$1&(,1',&(62)0$,13$5$0(7(56
%DVHGRQWKHUHVXOWVRIWKHDQDO\VLVXVLQJ$+3WRROVIROORZLQJLPSRUWDQFHLQGLFHVVKRZQLQ7DEOH
ZHUH GHULYHG IRU HDFK SDUDPHWHU RI WKLV VWXG\ 7KHVH ZHLJKWLQJV ZLOO EH XVHG IRU GHYHORSLQJ WKH
IUDPHZRUNDWODWHUVWDJHVRIWKHDQDO\VLV
7DEOH,PSRUWDQFH,QGLFHVRI0DLQ3DUDPHWHUV
&ULWHULD ,PSRUWDQFH,QGLFHV 5DQN
(PERGLHG(QHUJ\  
3ULFH  
'XUDELOLW\  
0DLQWDLQDELOLW\  
$FFRUGLQJ WR DERYH WDEOH SULFH LV WKH PRVW LPSRUWDQW SDUDPHWHU DPRQJ WKH LGHQWLILHG SDUDPHWHUV
IROORZHG E\ GXUDELOLW\ DQG PDLQWDLQDELOLW\ (PERGLHG HQHUJ\ LV FRQVLGHUHG DV WKH OHDVW LPSRUWDQW
SDUDPHWHU%XWWKHGLIIHUHQFHEHWZHHQWKHLQGLFHVDPRQJWKHIDFWRUVRI(PERGLHGHQHUJ\'XUDELOLW\
DQGPDLQWDLQDELOLW\LVPDUJLQDO,QWKHRWKHUKDQGSDUDPHWHURISULFHKDVDFKLHYHGWKHWRSSRVLWLRQE\
DJUHDWHUPDUJLQ
 0$7(5,$/3(5)250$1&(210$,13$5$0(7(56
)LJXUH  UHSUHVHQWV WKH QRUPDOL]HG YDOXHV GHULYHG IURP WKH VFRUHV RI WKH TXHVWLRQQDLUH VXUYH\
1RUPDOL]DWLRQ ZDV GRQH DV GHVFULEHG LQ UHVHDUFK PHWKRGRORJ\ FKDSWHU XVLQJ HTXDWLRQ (T  DQG
HTXDWLRQ(T
2QHRINH\SRLQWVRIWKLVDQDO\VLVLVWKDWWKHUHVHDUFKGRHVQ¶WWU\WRILQGWKHEHVWPDWHULDODPRQJWKH
DERYH OLVW RIPDWHULDOV 5DWKHU LW SUHIHUV WR LGHQWLI\ WKH EHVWPDWHULDO IRU HDFK HOHPHQW DPRQJ WKH
DERYH OLVW%DVHGRQWKHGDWDIURPWKHDERYH WDEOHHDFKPDWHULDOKDVSHUIRUPHGGLIIHUHQWO\RQHDFK
SDUDPHWHU 7KHUHIRUH LW ZRXOG EH EHQHILFLDO WR LGHQWLI\ WKH SHUIRUPDQFH RI PDWHULDOV RQ HDFK
SDUDPHWHULQGLYLGXDOO\EHIRUHFRPELQLQJWKHUHVXOWV
7KH6HFRQG:RUOG&RQVWUXFWLRQ6\PSRVLXP
±-XQH&RORPER6UL/DQND

)LJXUH1RUPDOL]HG0
 (9$/8$7,2121,1',9,'8$
)LJXUHVKRZV WKHSHUIRUPDQFHRI
%DVHGRQ WKHVH UHVXOWV WKHNH\SRL
KDYHSHUIRUPHGLQGLYHUVHPDQQHU
DQGQRWIURPWKHH[SHUWVXUYH\


5XEEOH
&RQFUHWH
%ULFN
%ORFN
$VEHVWRVVKHHW
&OD\URRILQJWLOH
&HUDPLFWLOH
9LQ\OWLOH
7LPEHU
$OXPLQXP
3ULFH 'XU
6RFLR(FRQRPLF6XVWDLQDELOLW\LQ&RQVWUXFWLRQ
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HDQ9DOXHVRI0DWHULDO3HUIRUPDQFHRQ0DLQ3DUDPH
/3$5$0(7(56
HDFKPDWHULDOZLWKUHJDUG WR WKHSDUDPHWHURI
QW WREH LQGHQWLILHG LVKRZFHUWDLQPDWHULDOVRI
7KHVHUHVXOWVDUHEDVHGRQWKHILQGLQJVIURPWKH
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9LQ\O WLOHV UHTXLUH ODUJH DPR
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PDWHULDO IRU WKH VDPH HOHPH
HPERGLHG HQHUJ\ 7LPEHU KD
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3HUIRUPDQFHRI0DWHULDOV%DVHGRQ(PERGLHG(QHUJ
XQW RI HQHUJ\ IRU WUDQVSRUWDWLRQ ZKLOH DOXPLQL
LFKLQFUHDVHWKHHPERGLHGHQHUJ\RIWKHVHPDWH
QW 7KHVH LQ WHUPV KDYH JLYHQ WKHP ORZ VFRU
V SHUIRUPHGZHOO LQ WKLV UHJDUG DV LW KDV D YHU\
GLVSRVHDVILUHZRRGUHOHDVLQJHQHUJ\7KLVKDVO
HWHU
LJXUH3HUIRUPDQFHRI0DWHULDOV%DVHGRQ3ULFH
HULDOKDVSHUIRUPHGUHDVRQDEO\LQWKHSDUDPHWHU
PHQW6DPHFDQEHVDLGIRUGXUDELOLW\DQGPDLQW
UH

6XVWDLQDELOLW\LQ&RQVWUXFWLRQ
XQH&RORPER6UL/DQND

\
XP UHTXLUHV HQHUJ\ IRU
ULDOVFRPSDUHGWRRWKHU
H IRU WKH SDUDPHWHU RI
 ORZ HPERGLHG HQHUJ\
HDGWRWLPEHUDFKLHYLQJ
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3ULFH
'XUDELOLW\
0DLQWDLQDELOLW\(PERGLHG(QHUJ\
7RWDO
7\SH 7\SH 7\SH 7\SH
7KH6HFRQG:RUOG&RQVWUXFWLRQ6\PSRVLXP6RFLR(FRQRPLF6XVWDLQDELOLW\LQ&RQVWUXFWLRQ
±-XQH&RORPER6UL/DQND




7KH VWXG\ ZDV FDUULHG RXW EDVHG RQ ILJXUHV UHWULHYHG IURP OLWHUDWXUH VXUYH\ DV ZHOO DV RQ WKH
SHUFHSWLRQV RI SURIHVVLRQDOV LQYROYHG LQ FRQVWUXFWLRQ WKURXJK TXHVWLRQQDLUH VXUYH\ 7KH VWXG\
FDWHJRUL]HG WKH LGHQWLILHG VLJQLILFDQWPDWHULDOVEDVHGRQ ILYHPDMRUHOHPHQWVZLWK WZRPDWHULDOVSHU
HDFKDQGHYDOXDWHG WKHLUSHUIRUPDQFHEDVHGRQ WKHSDUDPHWHUVRIHPERGLHGHQHUJ\SULFHGXUDELOLW\
DQGPDLQWDLQDELOLW\'XULQJ WKHTXHVWLRQQDLUH VXUYH\ LWZDV LGHQWLILHG WKDWPRVWRI WKHSURIHVVLRQDOV
ZHUHQRWDZDUHRIWKHFRQFHSWRIHPERGLHGHQHUJ\%XWZKHQFOXHGXSWKH\KDYHFRQVLGHUHGLWWREHD
UHODWLYHO\LPSRUWDQWIDFWRUIRUPDWHULDOVVHOHFWLRQ
$FFRUGLQJ WR WKH YLHZ RI SURIHVVLRQDOV PRVW RI WKH VHOHFWHG PDWHULDOV RI WKH VDPH HOHPHQW KDYH
SHUIRUPHG LQ VLPLODUPDQQHU RQ WKH VHOHFWHG SDUDPHWHU%XW LQ WKH FDVH RI YLQ\O WLOH IRU IORRUV DQG
DOXPLQLXPIRUGRRUVDQGZLQGRZVWKH UHVXOWV IRUHPERGLHGHQHUJ\KDVD VLJQLILFDQWGLIIHUHQFHZLWK
WKHLUFRXQWHUSDUWV7KLVKDVOHDGWRWKHUHGXFWLRQLQWKHRYHUDOOVFRUHRIWKHVHPDWHULDOV0DWHULDOVZHUH
DOVR HYDOXDWHG EDVHG RQ WKHLU SHUIRUPDQFH LQ PXOWLSOH SDUDPHWHUV ZKHUH SULFH GXUDELOLW\ DQG
PDLQWDLQDELOLW\ZHUHFRPSDUHGZLWKWKHPDLQSDUDPHWHURIHPERGLHGHQHUJ\,QDOOWKHVHHYDOXDWLRQV
$OXPLQLXPGRRUVDQGZLQGRZVDORQJZLWKYLQ\O IORRU WLOHVKDYHSHUIRUPHGZHDNFRPSDUHG WR WKHLU
FRXQWHUSDUWV&HUDPLF WLOHV DQG WLPEHUGRRUVDQGZLQGRZVKDYHRXWSHUIRUPHGDOO RWKHUPDWHULDOV LQ
HYHU\PXOWLSOHFRPSDULVRQVRISDUDPHWHUV
%DVHGRQWKRVHILQGLQJVWKHGHYHORSPHQWRIIUDPHZRUNZDVGRQHE\LGHQWLI\LQJIRXUFRPELQDWLRQVRI
WKHVHOHFWHGPDWHULDOVIRUDQDO\VLV2QHRIWKHVHFRPELQDWLRQVFRQVLVWHGRIPDWHULDOVZLWKWKHKLJKHVW
RYHUDOOVFRUHIRUHDFKHOHPHQWZKLOHDQRWKHUZLWKWKHORZHVW7KHDQDO\VLVVKRZHGWKDWHYHQWKRXJK
WKH SHUIRUPDQFH RI HDFK FRPELQDWLRQ YDULHG DFFRUGLQJ WR WKH SDUDPHWHUV WKH RYHUDOO VFRUH RI HDFK
FRPELQDWLRQYDULHGLQEHWZHHQWKHVFRUHVRIKLJKHVWVFRUHGPDWHULDOFRPELQDWLRQ7\SHDQGORZHVW
VFRUHGPDWHULDOFRPELQDWLRQ7\SH
'XULQJWKLVGHYHORSPHQWSURFHVVLWZDVDOVRLGHQWLILHGWKDWHYHQWKRXJKHPERGLHGHQHUJ\SDUDPHWHU
UDQNHGODVW LQWKHLPSRUWDQFHZHLJKWLQJV WKHSDUDPHWHULVRIDFFHSWDEOHVLJQLILFDQFH7KLVLVFOHDUO\
GHSLFWHGZKHQDQDO\VLQJWKHVFRUHVGHULYHGIRUHDFKPDWHULDOFRQILJXUDWLRQ7DEOHLQIUDPHZRUN
GHYHORSPHQW SURFHVV ,Q 7DEOH  (PERGLHG HQHUJ\ LV WKH RQO\ SDUDPHWHU ZKLFK KDV UDQNHG WKH
FRPELQDWLRQV VLPLODU WR WKDW RI WKH RYHUDOO UDQNLQJV$OO RWKHU SDUDPHWHUV LQFOXGLQJ WKH WRS UDQNHG
SULFH SDUDPHWHU DOVR KDG UDQNHGPDWHULDOV GLIIHUHQWO\ WR WKDW RI WKH RYHUDOO UDQNLQJ7KXV LW FDQ EH
FRQFOXGHGWKDWHPERGLHGHQHUJ\KDVDYHU\KLJKLPSOLFDWLRQWRWKHRYHUDOOPDWHULDOVHOHFWLRQSURFHVV
DQGVKRXOGEHJLYHQVHULRXVFRQVLGHUDWLRQ
 5()(5(1&(6
$EH\QD\DNH0'7(  /HJDO DVSHFWV FRQFHUQLQJ VXVWDLQDEOH EXLOGLQJV DQG FLWLHV UHODWLQJ WR WKH XUEDQ
GHYHORSPHQW LQ 6UL /DQND ,Q 5 5DPHH]GHHQ 6 6HQDUDWQH DQG <* 6DQGDQD\DNH HGV ,QWHUQDWLRQDO
UHVHDUFKFRQIHUHQFHRQVXVWDLQDELOLW\LQEXLOWHQYLURQPHQW6UL/DQND-XQH
$EH\VXQGDUD8*<%DEHO6DQG*KHHZDOD6$GHFLVLRQPDNLQJPDWUL[ZLWKOLIHF\FOHSHUVSHFWLYHRI
PDWHULDOVIRUURRIVLQ6UL/DQND0DWHULDOV	'HVLJQ±
%UDFKW1)LQQHJDQ-55LVVHO&:HLVEURG5*OHDVRQ-&RUEHWW-DQG9HEOHQ0RUWHQVRQ6
&RPPXQLW\ RZQHUVKLS DQG SURJUDP FRQWLQXDWLRQ IROORZLQJ D KHDOWK GHPRQVWUDWLRQ SURMHFW +HDOWK
HGXFDWLRQUHVHDUFK±
%XLOGLQJ 5HVHDUFK (VWDEOLVKPHQW /WG  :KDW LV %5(($0" >RQOLQH@ $YDLODEOH IURP
KWWSZZZEUHHDPRUJSDJHMVS"LG >$FFHVVHG2FWREHU@
&DUSHQWHU 6  +RZ LPSRUWDQW LV HPERGLHG HQHUJ\" >RQOLQH@ $YDLODEOH IURP
KWWSZZZEXLOGLQJFDLVVXHVVWRU\DLG 	W\SH 3ULQW$UFKLYHV>$FFHVVHG1RYHPEHU@
&DUVZHOO$7DQG6PLWK67KHJUHHQLQJRIWKHPXOWLIDPLO\UHVLGHQWLDOVHFWRU-RXUQDORIHQJLQHHULQJ
GHVLJQDQGWHFKQRORJ\
&H\ORQ(OHFWULFLW\%RDUG6WDWLVWLFDO'LJHVW&H\ORQ(OHFWULFLW\%RDUG&RORPER
&RPPRQZHDOWK 6FLHQWLILF DQG ,QGXVWULDO 5HVHDUFK2UJDQL]DWLRQ (PERGLHG HQHUJ\ >RQOLQH@ $YDLODEOH
IURPKWWSZZZFPLWFVLURDXEURFKXUHVWHFKHPERGLHG>$FFHVVHG$XJXVW@
7KH6HFRQG:RUOG&RQVWUXFWLRQ6\PSRVLXP6RFLR(FRQRPLF6XVWDLQDELOLW\LQ&RQVWUXFWLRQ
±-XQH&RORPER6UL/DQND




&URZWKHU 3  'HVLJQ IRU GLVDVVHPEO\ WR UHFRYHU HPERGLHG HQHUJ\ 7KH WK $QQXDO &RQIHUHQFH RQ
3DVVLYHDQG/RZ(QHUJ\$UFKLWHFWXUH0HOERXUQH%ULVEDQH&DLUQV$XVWUDOLD
'LQJ*7KHGHYHORSPHQWRIDPXOWLFULWHULDDSSURDFKIRUWKHPHDVXUHPHQWRIVXVWDLQDEOHSHUIRUPDQFH
IRUEXLOWSURMHFWVDQGIDFLOLWLHV7KHVLV3K'8QLYHUVLW\RIWHFKQRORJ\6\GQH\$XVWUDOLD
'L[LW0. )HUQiQGH]6ROtV -/ /DY\ 6 DQG&XOS&+  ,GHQWLILFDWLRQ RI SDUDPHWHUV IRU HPERGLHG
HQHUJ\PHDVXUHPHQW$OLWHUDWXUHUHYLHZ(QHUJ\	%XLGOLQJV
)HOORZV5DQG/LX$5HVHDUFKPHWKRGVIRUFRQVWUXFWLRQQGHG8.%ODFNZHOO6FLHQFH/WG
*UHHQ %XLOGLQJ &RXQFLO RI 6UL /DQND *5((16/ UDWLQJ V\VWHP IRU EXLOW HQYLURQPHQW 9HUVLRQ  6UL
/DQND*UHHQ%XLOGLQJ&RXQFLORI6UL/DQND
*RZUL.*UHHQEXLOGLQJUDWLQJV\VWHPVDQRYHUYLHZ$6+5$(MRXUQDO
+XVVHLQ-2SSRUWXQLWLHVDQGFKDOOHQJHVLQVXVWDLQDEOHFRQVWUXFWLRQ&RQVWUXFWLRQLQGXVWU\GHYHORSPHQW
ERDUG&,'%1HZV±
-D\DVLQJKH-39$QHYDOXDWLRQRQWKHDGRSWLRQRI/(('JUHHQEXLOGLQJUDWLQJV\VWHPLQWKH6UL/DQNDQ
FRQWH[W8QSXEOLVKHG7KHVLV%6F8QLYHUVLW\RI0RUDWXZD
.KHHO77KHHDUWKSOHGJH1HZ<RUN(DUWK3OHGJH)RXQGDWLRQ
.ULVKQDNHGDU 6*  (PERGLHG HQHUJ\ FRPSXWDWLRQ LQ EXLOGLQJV >RQOLQH@ $YDLODEOH IURP
KWWSZZZEHVKDUSDUFKLGHYRUJ,0*SGI(PERGLHGB(QHUJ\B &RPSXWDWLRQVBLQB%XLOGLQJVSGI >$FFHVVHG
$XJXVW@
/DL -+. DQG<LN ):+ .QRZOHGJH DQG SHUFHSWLRQ RI RSHUDWLRQ DQGPDLQWHQDQFH SUDFWLWLRQHUV LQ
+RQJ.RQJDERXWVXVWDLQDEOHEXLOGLQJV)DFLOLWLHV
0DODUWKDPLO  7KH FRQFHSW RI JUHHQ EXLOGLQJV >RQOLQH@ $YDLODEOH IURP
KWWSWUXWKGLYHFRPWKHFRQFHSWRIJUHHQEXLOGLQJV>$FFHVVHG1RYHPEHU@
0DVWRU6+$KROLVWLFFRQFHSWRIJUHHQEXLOGLQJSRWHQWLDODSSOLFDWLRQLQPDOD\VLD,Q,QWHUQDWLRQDOUHDO
HVWDWHV\PSRVLXP,5(56.XDOD/XPSXU
0HQ]LHV*DQG0XQHHU7/LIHF\FOHDVVHVVPHQWRIPXOWLJOD]HGZLQGRZ1RU'DP'HQ+DJXH
0LOOHU$-(PERGLHGHQHUJ\²DOLIHF\FOHRIWUDQVSRUWDWLRQHQHUJ\HPERGLHGLQFRQVWUXFWLRQPDWHULDOV
&2%5$&RQIHUHQFH3DSHUV5,&6)RXQGDWLRQ
1HZHOO*7KHVWUDWHJLFVLJQLILFDQFHRIHQYLURQPHQWDOVXVWDLQDELOLW\E\$XVWUDOLDQOLVWHGSURSHUW\WUXVWV
-RXUQDORISURSHUW\LQYHVWPHQW	ILQDQFH
5RSHU.2DQG%HDUG-/-XVWLI\LQJVXVWDLQDEOHEXLOGLQJVFKDPSLRQLQJJUHHQRSHUDWLRQV-RXUQDORI
FRUSRUDWHUHDOHVWDWH
6DUWRUL , DQG+HVWQHV$* (QHUJ\ XVH LQ WKH OLIH F\FOHRI FRQYHQWLRQDO DQG ORZHQHUJ\EXLOGLQJV D
UHYLHZDUWLFOH(QHUJ\DQG%XLOGLQJ±
6FKHQGOHU $ DQG 8GDOO 5  /((' LV EURNHQ OHW¶V IL[ LW >RQOLQH@ $YDLODEOH IURP
KWWSZZZJULVWRUJFRPPHQWVVRDSER[OHHGLQGH[>$FFHVVHG2FWREHU@
7LZDUL3(QHUJ\HIILFLHQF\DQGEXLOGLQJFRQVWUXFWLRQLQ,QGLD%XLOGLQJDQG(QYLURQPHQW±

8QLWHG1DWLRQV(QYLURQPHQW3URJUDP5HJLRQDO5HVRXUFH&HQWUHIRU$VLDDQG3DFLILF81(355&$3
6UL /DQND 6WDWH RI WKH (QYLURQPHQW  3ROOXWLRQ RI ,QODQG :DWHUV >2QOLQH@ $YDLODEOH IURP
ZZZUUFDSXQHSRUJUHSRUWVVRHVULODQNDBZDWHUSGI>$FFHVVHG1RYHPEHU@
:DONHU'3LWW0DQG7KDNXU8-(QYLURQPHQWDOPDQDJHPHQWV\VWHPVLQIRUPDWLRQPDQDJHPHQWDQG
FRUSRUDWHUHVSRQVLELOLW\-RXUQDORIIDFLOLWLHVPDQDJHPHQW
:LNLSHGLD  *UHHQ EXLOGLQJ >2QOLQH@ $YDLODEOH IURP KWWSHQZLNLSHGLDRUJZLNL*UHHQBEXLOGLQJ
>$FFHVVHG1RYHPEHU@
:\DWW'36RERWND$DQG5RJDOVND07RZDUGVDVXVWDLQDEOHSUDFWLFH)DFLOLWLHV
